Histone acetylation is involved in hsp70 gene transcription regulation in Drosophila melanogaster.
The acetylation/deacetylation modifications of N-terminal tails of core histones play critical roles in activation/repression of many eukaryotic genes. However, the role of acetylation in transcription regulation of heat shock protein genes (hsp) is still a disputed issue. In this study, we investigated the influences of histone acetylation modification on changes in structure of polytene chromosomes and in expression of hsp70 gene in Drosophila melanogaster, by using histone deacetylase (HDAC) inhibitors Trichostatin A (TSA) and sodium butyrate (BuA), and the heat shock treatment of larvae of the flies. The results presented in this paper demonstrate that both TSA and BuA were able to affect the chromatin structure at the site where hsp70 gene is located along the polytene chromosome. Furthermore, the HDAC inhibitors significantly promoted the hsp70 gene transcription, at an extent similar to that induced by heat shock. The immunofluorescence in situ localization study further confirmed that the hsp70 gene locus was hyperacetylated after the heat induction. We therefore conclude that histone acetylation can significantly enhance both the basal and the inducible expression of hsp70 gene in D. melanogaster and hence plays important roles in hsp gene regulation. This study has provided a basis and a framework for further investigations aimed at the establishment of the correlation between acetylation modification and hsp gene regulation.